Equine herpesvirus type 1 (EHV-1) is associated with perinatal foal mortality, abortion, and respiratory and neurological disorders in horses [1] . As a consequence of transplacental infection with EHV-1, abortion occurs. If transplacental infection with EHV-1 occurs just before the birth, neonatal foals have extensive pulmonary, hepatic, and lymphoreticular damages and die within days of birth [1, 9] . Although equine herpesvirus type 4 (EHV-4) has a very close antigenic and genetic relation with EHV-1 [1, 10] and causes respiratory disease in horses as well as EHV-1 does [1, 4, 8] , EHV-4 rarely causes abortion and neonatal infections [1, 9] . The first isolation of EHV-1 from aborted fetuses in Turkey was recorded in 1968 [2] . Yilmaz et al. reported an abortion storm in 1991 at the Izmit stud farm of Turkish Jockey Club, in which 52 mares had aborted due to EHV-1 infection [11] . However, neonatal dead foals have never been examined for EHV-1 infection, even though neonatal death of foals as well as abortion has significant economical impact to Turkish horse industry. Furthermore, there is no report on EHV-4 infection in Turkish horses. Therefore, epidemiology of EHV-4 infection among Turkish horse population is unknown. The aim of this study was to investigate whether EHV-1 or EHV-4 was associated with neonatal death of foals in Turkey by using the genetic method, PCR.
Thirty-six neonatal dead foals were collected from the stud farms, gypsies' horses and horse riding clubs in Turkey between September 1998 and July 2003 ( Table  1 ). The age of 36 dead foals ranged from a day to 4 days except one foal aged 17 days. The liver, lung, spleen and kidney taken from all of dead foals and additional umbilical cord and/or uterus samples from some foals were stored in -20°C till use. All the organs (25 mg amount each) collected from each foal were pooled and homogenized without buffer. DNA extraction was conducted from 25 mg each of homogenized samples by using a commercial DNA extraction kit (GenElute Mammalian Genomic DNA Kit G1N70, Sigma, USA) following manufacturer's instruction. DNAs of EHV-1 89c25p [7] and EHV-4 TH20p [3] strains were used as positive control DNA in each PCR. For detection of glycoprotein C sequences of EHV-1 and -4 by PCR, type specific forward primers for EHV-1 (5'-GCG AGA TGT GGT TGC CTA ATC TCG-3') and EHV-4 (5'-AGC CAC GAA CAA CTC AAC CGA TGT-3'), and a type common reverse primer (5'-GAG ACG GTA ACG CTG GTA CTG This article was accepted October 11, 2005 *Corresponding author. e-mail: KTEKELIOGLU@THY.COM TTAA-3') described by Lawrence et al. [6] were used. By PCR with these primers, amplification of the 649 bp and the 507 bp products were expected for EHV-1 and -4, respectively. The primers were supplied by Genosys (UK). A commercial amplification kit (PCR Core kit, Sigma, USA) was used for the amplification of target DNAs under manufacturer's instruction. In addition to the kit contents, a 50 µl PCR mixture contained 25 pmol each of forward primers and 50 pmol of common reverse primer and 1 µl of sample DNA. Immediately after addition of 50 µl mineral oil, the mixture was put into thermocycler (Biometra, Germany). EHV-1/4 DNA (5 ng/µl) and distilled water were used instead of sample DNA for positive and negative control, respectively. The amplification was performed using the conditions as follows: 1 cycle of 94°C for 5 min followed by 30 cycles of 94°C for 75 sec, 60°C for 90 sec and 72°C for 90 sec. Amplified products were analyzed by vertical electrophoresis (100 V for 25 min) in 1% agarose gel and visualized by ethidium bromide under UV light.
By PCR, products correspondent in size with the 649 bp product amplified from the EHV-1 positive control DNA were amplified from samples of 5 dead foals (13.8%), indicating the presence of EHV-1 DNA in the samples (Fig. 1) . The same result was obtained for 5 positive samples and the EHV-1 positive control DNA by PCR using primers without the EHV-4 specific forward primer (data not shown). No product correspondent in size with the 507 bp product amplified from the EHV-4 positive control DNA was amplified from samples of 36 dead foals. Of 5 EHV-1 positive foals, 4 foals had died within 24 hr and a foal had died within 48 hr after birth (Table 1) .
Prior to this study, isolation of EHV-1 was recorded exclusively from aborted fetuses in Turkey [2, 11] . In this study, we detected EHV-1 DNA in 5 of 36 neonatal dead foals by PCR, indicating that EHV-1 infection caused not only abortion but also neonatal death of foals among Turkish horse population. All foals from which EHV-1 DNA was detected had died within 48 hr after birth. From foals aged 3 days or more, no evidence of EHV-1 infection was detected. The result supported the prior observation that EHV-1 infected neonatal foals born alive survived for 72 hr at most [5] . From the findings, suspecting EHV-1 infection would be important for the first step to prevent further EHV-1 infection in a herd if a neonatal death of foal occurred within a few days after birth.
On the other hand, no evidence of EHV-4 infection was detected in 36 neonatal dead foals, suggesting that EHV-4 was rarely associated with neonatal death of foals in Turkey as well as in other countries. Even with this study, epidemiology of EHV-4 infection among Turkish horse population is still vague. To clarify the EHV-4 epidemiology, isolation of EHV-4 as well as EHV-4 specific serological survey would be important to conduct. However, the restricted tissue culture host range of EHV-4 [1] seems to have hampered EHV-4 isolation in Turkey. Many of Turkish laboratories possessed no equine derived cell culture suitable for EHV-4 isolation. Therefore, the simple one-step PCR method used in this study would become a useful tool for further epidemiological studies on EHV-1 and -4 among Turkish horse population, because the tool could detect DNAs of EHV-1 and -4 simultaneously from samples of affected horses without any specific cell culture.
We described here the first detection of EHV-1 DNA in neonatal dead foals by using PCR, which would contribute further epidemiological studies on EHV-1 and -4 in Turkey. Table 1 ).
